
San Diego Gas & Electric

PO Box 129831
San Diego. CA 92112-9831

December 2, 2002

Mr. Bill Pennington
California Energy Commission
1516 9th Street
Sacramento, CA 95814-5512

Re: Gas Cooling Code Change Proposal

Dear Bill:

Sempra Energy Utilities (SEU) -Southern California Gas Company and San Diego Gas
and Electric has received a copy of the letter dated October 21,2002 from Gregg Ander
of Southern California Edison to yom' office in which Edison offers comments of our
code change proposal. SEU has conducted a careful review ofEdison's letter and we
would like to offer our responses. Edison's comments are repeated below, and SEU's
responses follow in underlined text.

Comment 1 -Page 2, Par .1 :
Since most of the powler plants in California are gas fired, it is not clear if
the peak natural gas de:mand prices may change from winter to summer in
the future. Are there any credible forecasts for gas demand projections
and costs that could be' implemented in a benefit cost analysis?

This guestion relates to the rules for aQQlving time-deDendent valuation

and cost-benefitanaly~;is that have alreadv been established. It is not in

our Qurview to reevaluate these rules. partjcularl'l since they affect all

comQliance measures to which TDV is aDDlied. Furtheffilore. these

incremental changes to the Standard with resDect to natural gas cooling

should not significantl:v alter the space cooling market. Current market

share of natural gas cooling equipment is less than 1% of the new

construction market. lLhis is unlikely to Challge with the imQlementation

of the QroQosed energy standards. Therefore natural eas demand Qrices

will continue to be higher in winter than in summer.

Comment 2- Page 3, Par. 4:
The report describes the benefits of gas cooling under special conditions,
however it does not di:;close characteristics, which may impact the benefit

1



cost analysis for engirLe driven and direct-fIred absorption chillers. This
hardware requires separate chiller rooms from electric chillers, and the
footprint is much largl~r than traditional electric chillers. The additional
space and fire rated walls, which are required pursuant to the Universal
Mechanical Code (m\1C) Section 1106.7 should be factored into the
benefit cost analysis. Additionally, the fIrst cost of gas driven chillers and
absorption chillers is much higher and these costs should also be reflected.

It is recognized t1lat gclS-coQling systems are tYQically more exI2ensive than
their electric countemarts. which is why they have a smaller market share.
Additional sI2a9:e and Jfuewalls reQuired bv the UMC dQ notapI2ly to
engine-driven chillers and to indirect fired absomtion chillers. Modem gas
engine driven chillers with their toP mounted COmDressOr drivelines
tYI2ically reguire a simlilar machine room footPrint as their electrical
countemarts. In addition there ma actuall -be cost savin s associated
with gas cooling such as smaller electric switch gear. reduced electric
feeder sizes. no compressor VFD. lower utility electric line extension
costs. reduced transformer costs and reduced emergency generator
reguirements. Howev(:r.the overall cost differences will deI2end on size of
I2lant and its confiwaltion. which is very site sDecific. See resDOnse to
Comment 8 below regarding cost-benefit analysis.

For a gas absorption chiller, the lower limit of the chilled water
temperature is higher than the electric chiller. For this reason, absorption
chillers cannot be app:lied to systems that require low temperature chilled
water. Absorption chiJllers cannot take advantage of lower condenser water
temperatures; typicall:v absorption chillers operate at temperatures in the
high 70's degree condenser water temperature range. If the condenser
water temperature drops too low, the bromide solution will crystallize and
destroy the chiller. In this case, absorption chillers are less efficient, as
more heat has to be re~jected to the outdoors. Also, these systems require
larger cooling towers, condenser water piping, and condenser water
pumps. All of these will increase the first cost of the cooling system and
should be included in the economic analysis.

This is a design and a!)plication issue. not a standards issue. An arg!!rnent

can be made that desi!roers should consider non-mechanical cooling

alternatives (such as dry or wet side economizin2) when ambient

temperatures fall low l~nou2h to create the condition noted above.

Modeling methods for absomtion coolin2 alreadv exist and are described

in the 2001 Non-residl~ntial ACM Manual. We have not reviewed the

DOE-2 engineering model for absorotion coolin2. but assume that it

correctly considers ch-Illed water temperature. coolin2tower sizing. and

other design Qarameters that affect performance. Potential for

crystallization has been virtually eliminated as a result of modem

microprocessor based. hi res onse interactive chiller controls. Many
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risks related toimllrO]2er application of electric chillers could Qe llointed

out; llroller engineering, start-ull and olleration are required regardless of

the chiller tme. See response to Comment 8 re!!ardin!! economic analysis.

Comment 3- Page 5, Par. 3:
The report did not point out that it takes much longer to perform a major
overhaul of a gas engjne. This will affect the operation of the building and
should be reflected in the O&M section of the economic analysis.

Ma-jor overhauls for engines are generallv done as Dart of scheguled
maintenance and can lbe 12lanned dur!!l£! oeriods of low coolinggemand.
In addition. the on-sit4~ overhaul of anv mechanical chiller. including
electric machines is g'~nerallv of the same duration. Prime movers ar~
overhauled concurrently and would not substantially change the
availabilitY of either t:vpe of machine. Desien en£!ineers and facility
managers tY:Qically m~ike allowance for eauiDment downtime for
maintenance through Jredundanc e. .multi le chillers or other means.
See res12onse to Comr[lent 8 regardin£! economic analysis.

Comment 4 -Page 5, Par 6:
In order to accurately access the cost effectiveness, life cycle analysis
must be performed for various building types in various climatic zones,

The minimum energy efficiency reauirements for absorntion chillers were
taken from the tables iln the ASHRAE 90.1 standards. as were the electric
chillers. The Commis:sion adoDted the ASHRAE standards during the
AB970 Emergency Re ations. This ro osal adds to those standards b
including residential g~as cooling standard and a standard for engine driven
egui:Qment. Since this, is a comDliance oDtions DroDosal. no cost benefit
analysis is reguired. ~;ee res:Qonse to Comment 8 regarding economic

analysis.

Comment 5 -Page 8, Par. 5:
There are limited size:) of absorption chillers available for residential
applications. It may n.ot be true that the next highest half-ton chiller over
the highest hourly loali will be available. One should select the next
available chiller size over the designed peak-cooling load.

This is a sizing issue. not a standards or comDliance issue. Performance

degradation due to Qm11oad ( and over-sizinQ: ) is accounted for in the

QroQosed ACM eguations (see D. 10 of the Code ChanQ:e ProQosal). This

Qroduces a more cons(~rvative estimate of eneri!v use than is QroQosed for

electric air conditioners. for which the DroDosed ACM uses the-SEER

rating to reflect Qart lc~

Comment 6- Page 9, Equation 1
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The capacity of an absorption chiller is a function of the chilled water
temperature and the condenser water temperature (for water cooled), or
the chilled water temperature and the outdoor dry bulb temperature (for air
cooled). It should nol: be just a function of outdoor dry bulb temperature
alone.

The referenced eQuations only aQQly to residential systems where

modeling asslunption:~ are simQlified. The basis of calculation of cooling

capaci!.y for gas cooling is not very different from electric cooling. The

QroQosed residentiall~CM for both air-cooled and water-cooled electric

air conditioners also apQlies only outdoor dry-bulb temperature in

calculating capacity. In the gas-cooling algorithm. the chilled water

temperatures are assUJ11ed to be constant.iust as the refrigerant

temQerature in the ev~lporator is assumed to be constant in electric DX

systen-J.S. Finally. operational and size limitations due to fluctuations in

capacity exist for all eguiQment and it should not be a reason for

Qenalizing them in the standards. Both wes of cooling eguiQment are

similarly affected by these conditions.

Comment 7- Page 9, Equation 3:
The perfonnance of atl absorption chiller is a function of the chilled water
temperature and the condenser water temperature (for water cooled), or
the chilled water templerature and the outdoor dry bulb temperature (for air
cooled). It should not be just a function of the outdoor dry bulb
temperature alone.

The resnonse to Comrnent 6 aPQlies also to this comment.

Comment 8 -Page 15, Recommenda1:ions:
Any Energy Codes an,d Standards changes require being cost effective
through life cycle cost analysis. No life cycle cost analyses has been
conducted for the study. Only compliance margins on energy have been

presented.

The only I1roposed standards change is to list gas engine driven chillers

and heat ~wnPS in the tables. Gas engine-driven equiI1ment is already

~ermitted bv the standards but there are no minimwn ~erformance criteria

established. Other changes relate to additions or improvements to the

ACM Manual. Code change ~ro~osals for com~liance o~tions are not

reguired to prove thev are cost-effective; gas cooling is a com~liance

o~tion.

Comment 9- Page 19, Equation 3.1gt::
See comment for Page: 9, Equation

The resRonse to Comn1ent 6 also aRQlies to this comment.
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Comment 10- Page 19, Equation 3.~~gc:
See comment for Pag'e 9, Equation 3.

'The resl2onse to ComJ1lent 6 also aDDlies to this comment.

We will be pleased to respond to any other comments or concerns on the code change
proposal either by telephone or at a public workshop. Please feel free to contact me at

Kurt Ka~~

Cc: Gregg Ander, Southern California Edison
Dave Springer, Davis Energy Group
Brian Alcom, Califonria Energy Commission
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